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(54) METHOD FOR INDUCTION-HARDENING THIN RING-LIKE WORK 

(57)Abstract: 

PURPOSE: To drastically shorten a hardening time by 
heating and cooling the inner peripheral surface during 
heating and cooling the outer peripheral surface. 
CONSTITUTION: A thin ring-like work 100 having an 
outer peripheral surface 101 and an inner peripheral 
surface 103 is induction-hardened. Then, in a first 
process, the outer peripheral surface 101 is heated by 
an annular outer peripheral surface hardening coil 10 
arranged so as to face to the outer peripheral surface 
101. In a second process after the first process, 
hardening liquid L is injected to the outer peripheral 
surface 101 from the outer peripheral surface hardening 
coil 10 through plural cooling liquid injecting holes 11 to 
cool the outer peripheral surface 101. In a third process, 
after heating the inner peripheral surface 103 by an 
annular inner peripheral surface hardening coil 20 
arranged so as to face to the inner peripheral surface 
103, during the second process, the cooling of the inner 
peripheral surface 103 is executed by cooling liquid R. 
By this method, the strain can be controlled. 
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(57) 

-r^^^jy v^p — * 100 ^^j^®ioi \z*$fai-z>£ 

101 SrftlJRi-SJBlXSt. IHM, *JHKttA 

=-r/noa»fefta«Lfc*j«Bioi ^«^ur^ii©io 
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i ] WSB43 ±t*rt«Bfc#l-a>ra y >^ 

j&A^ >f 'U*>bftAttfrMEftJHBIci!*M IT BSE 
»J« B5 2 XSi, *2ISwiHI(c, iWErt 
^ffilc*frfi]i-a «fc 9 MIBR LfcSt«©rtJ«B«A=-f ^ 

1" £ «t 5 KER LfcSMfcortSBJfcAa £ o Th9 

ffirt^ffiS:3!JDSfti-S»lxai:, Slight, HulEft 

IcER L/c^^co^i^®^A^^ J: SMEJMHB© 
ftlJfc«r*lxa«>BII*ft4:RIB»jr|!B**U HH^t 
•e*7t5*3iat, SS"2XBWSfS 

tc*ML"CB9IB^BSr»aii-aS4Xai:, 

[»*^3 ] *«B*5J:tJW3B£*i-a»*iy 
««7-^oM«ttJ)|A*86fc*5V^, WErtJBBJcWrti 

i-s «fc 5 i-lBis: L/c^^^^i^e^A^ >r /nc «t o r hS 

ErtHBSrJPjfel-aKlxai:, HIM, buIEF*) 
«BSr»aJl-a*2xa^, SttE^JHB«c»mi-5i5 
lcERUfc««o^JBfiSSA3^7U|^J:ai»E^«Bro 
SD!R*Klxa©«l**«cjfefi[o"CBI!*6L, ^111^ 

tT»7t5S3ist, g5 3xaogL ^2xa^is 

* ^ iuE^B* A = xmZm&Km 
Bt-*»UTII9E^JIIB*»a-r5*4Xai:. 
fcC^#i»tn»Sy >^tt!7-*©KJ«S8A2f 

[0 0 0 1 ] 

[ 0 0 0 2 ] 

nmv>^9-^ («i*.ff3E*5kJt«> 

»rttf>*Mft) to«3l5<Oifi5Jg««gA*«fett, ^-^Srteft 
TF-f-cfc?^, £1\ rtJBB«r«*ort*IBffli«JB«lHHIR 
9) f:J:ot»> rtJflBtw»»J«S:«*l'LTrtJSIB 

[0003] ftm&<7>j&xt>mTi-z>kmmz, timm 
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^^ry hSrlfcS^U attto^«Bffl»»3-r^«rl7- 
^«>^*IB(c#«Ji-5J: ?K:BRtt* roJD^^^ 
iot^IML, Rv^WtUiERLfc 

®co^ASr)^^5o 

[0 0 0 4 ] fcROF-* Sr*SAi-a»*f-tt, *i\ 

!>*U «:*??)I^HBftHR3-<^S:R«ur», £T 

Ort^SIB«>ftA*rl»Ti-S. 
[0 0 0 5] ±EttAttfPo*ftltt«>mKB*noM2: L 

£4%l\ *jgBfll«R&2 8\ ^MBA9l«r2». *W3B 
tolfc»M*ft*rtJHB*A»T«0.5 ^iri-at, 1 «<7> 

JSB0>flD*fc#* *«B^M*J:0-»ir*aAWu WT^ii 

[0006] bp^s ? — #<Dftmmz. z.<D?t*mufi<Dft. 

«^JBBJc»rtJi-SJ: 5i;iERLfc8*#w*«BaitR 

*3&s#Sblc*«B«ii2!t«»i-a 0 Ld>U r7-^oftj^® 
M\ wOrt^BortOOJcrtfflBI-»r6)i-aJ:5l-iaRL 

B3DD»=^MJi«ttff03Tfc»a||pL'Cv^t, rtfflB 

Boa»#IHtt^JBBottJ»B»IHJ; D*< fcoTV**. 
50 [0 0 0 7 ] ^ IT, ^Oct 5 1-rtaBoftiJfe^mds* 
<, Ud*t>^B^)rtffA J Slv^-e % ft^S^DWft^PO^ 

T\ rt«BoaUfc+^^J«B*r»ai-5. 
[0 0 0 8 ] 

MKflfMK, ^A^^coM^^^SJi^i-^i- 

-^OifiS^aSIA^^VNTt, ^A^W^rJ: «9M<-T6 
:t«t^otv^ e **Wtt-bE*«^M^.T*J 

[0 0 0 9 ] 

[■■*r»ft-*-Sfc*0*R] »3R«iE*oii5H««E 
A^&Ji, ^SHB*3-tt^rt«B*:#i-5»rty 
-^<7>il5Jl»^A^?5fetc:*3V^r. HUE^Bt-*trfiJi"6 
cfc 0 t^iBR Ufc»ttO^«B«A=i ^i- i o T tUBB^ 

ftA^ /w*»fc*A««r«rE^«BI-»JI* It ituE^ 



-2- 



3 

[0010] m*m2w&<Dmm®L%txj5m*. timm 

Hit, ill^i, BtjlB^^®^^£P1-5^2X 
B*A=^Mc:J:ai!treE^»ffioJiPl»Sr«iXSoBB*fe 

tmmzm^i,, sni^tt»Tns3is 

B £ ftffli" 5 m 4 II t S:« x. X v n S o 
[0 0 11] «*9 3IB«Oi*«ifi«feA*«feH. 

fcj:tfrt«B&*rra»rty >^^-^oi«^«jssA 
nit, mii^i, «ertflE*»si-6*"2 3: 

its MIB*J«Blc»ffii-SJ:5J-EKLfcaittO»JB 
B&A^ -f Me «fc 5miffi^ffioJD!RS:S 1 xa<7>BB#j 
icftftoTllMfeU fBHS^-C»Tt2)*3l8 
t, «3iso«s »2XS©ja^7*-e«lE^«0B 

[0 0 12] 

5»«««AKii©-iiiis«fc»Mi-sfc*oiaffi-e*> 

ot, H 1 l4flE0rjEBR91BL IB 2 »«ft|BlKB-efe 

[0013] ^xifeMoiKjmttttAttKn. mzj&^M 

ll^l"*?^ HrB^OORK^MB101 t, BftBlc 
n»*o|lflBff«r#1-5rtfllB103 t£*U ^B101 

[0014] mm&m\!&wte, ta i&£.vm2\z^i- 

!7-*100 <Z>fl^B101 ^^{RiJt-^B101 t 
»mr*±5fcBR«**U JWBB101 ^»»tt«r«»1- 
5^^ry hfc*faT^3«ttO»«BttA=-r/H0 
t* cop^^B103 HMfS]t5J: ?t-^B10 

^®«SA=-< ^200 7 — ^100 lc*tr6]L-CWj:i^B£g 
5 «t 5irrtJHB«IA3-f ^20(c»3»Sixfe7*9-r 

^«»^BBPSr*i-Srt»B»a««tetf30t, Mft 
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?7-^3tl*[sWett40o±iSlcB«$tu, 7k¥l-iSR£ft 
fct7-^100 ^Tiill«iZ2^3£»»WS:*iaTV^5Tfflfj3 
h ii >^41 1, 7-^ 100 <7)±MJ^i2lc:^S^n 

[0 0 15] WfBB9ft?B#t^^«B«8A = ^^10tt, V 
-^100 <D^B101 (0«iAfflo?&ipaL36«atii$hiS 

io *«bioi jw»rtLfcBiwMabrv^a**o»a«i« 

13t*:flft;LT^a. «Bn*«©rt»B«A = ^A*0 
14, ^O = ^/w20O»aiiK3ft«»iiS*b5BrBn»o*ffi 
ffl#21«r«x_TV^o 

[0016] i5ffSiffi-iaR$nfcrt«®ftai«!««&ff 

30^T»«#t = T31tco|HJfc:t4. ftMBA£PMAKV 
30S:X«f WMSP««M&*30 1 = T31 1 

»fflttR# a T 31 1 f^^B^iP?S^ , i : 30(DK^±^ 
20 -S£ixrfi-Cl t S:RJhi-5*ttfl!>rt«B*»*«lft«(R 
»»«-323aJRJtb*uTV^ 8 
[0 0 17] &tc, iKjmttftAttRomftlB]BS«rKni- 
oo i2l^tJ:pi:, ^JHBJSA = ^/H0<o»KA»4 
lM^m^19, 19t \n<r>*4 51t£r^L 
A^J^i^^&^ai56l^jBg^nT^5 b^>-*55 
^ffi^aiJt-ggJK^^TV^p f^^BJ^A^^^20 
0«Wf^f4 1 »Oj&«*(*:29, 29 1 1 s/^53, 
53fc_fc^L-cniS< h^^55oa*«lJl*ljl*iX'CV^ 
5o 52. 54J4^tv^H^-r 5/^51, 53$r^v-^^^it 

[0 0 18] JeXT, r.o^jg«§A^StcJ:5!7-^10 

o <omi <D&A*m*®3Z&mi,xtfrwi-z> 0 *«b 

g|A3>f/H0t^^B«iA3-r^20tf4, 0 1 Id^i-fiC 

vhy>^4it y $^{Hjicii40f4, m i tc^-r^g 

40&$:?flP<nJjfalz±g.£'&X 7-^100 ^^^B^A 
40 3>f/H0t rt^ffi«IA=-<^20to|WI-ffi1S*"ti:So 

[0 0 19] ftv^, 17 — ^S«Flfil«BttSr«»Jx.tf^HlQ 

^^51?:^ >i:f^)t, iKMttmM56d>&aLft:iKM 
J6«atf4, h7V^56t^^^^51^Lr^^B^A 

= -r/not-a£^r57-^iooo^Bioi ^^D?^i-^ e 

/H0<O^2g«H5#12»c:»a»LSrtt«&-r5t % WLIi 
»»J»»»7L11d»fe*JBB101 {cet&f£jftT^B101 
5(9 *5ftai$ix5o 
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[0020] clobl timmoi <Dtini&tfi»t>z>h* > 
«Aa-r/u2o»ciBjiijfi«aE3ftsa*$^-c!7-^ioo 

rt»B»sp«««*30{c»ai«Rfctti&i-ai, #£p$ 

Rlt rtS®»*P»tt«&W 30^T(BI= VfeV h y ^41 
J3B103 <h<7)ffl£ilif LTF*9/iB103 Sr**PU"Cd^, 

103 <0S£A#»71-*i:. 7-^100 OIiH£S:ff Jh1" 

[0 0 2 1 ] ±IBRAnf^^«-tttto4«IKB*ino«|& u 

«:4», rtflB»S*4», rt«B»D*WBB*6S:tt«® 
*P»»T»0.5 #<ti"5i:, *«E#*pa J 8.5 »i4 
I? , l*l©!7--^oWABfif*IIBtt10:5»ite5. Bh> 
t, «*OMJB«»A*ft^tfc^<T2»«|il$ixTV^ 

[ 0 0 2 2] 2 (DjffiA*-ffi€:EI 4 LTR 

^JHfioDEA=i-<^1oa:rt«ffi«A3W 

[0 0 2 3 ] gp^, ft^B103 OftlS&fc, JWHB101 CD 

0*8*^*5 * £ 9M<, ftJiB103 wW^HIi 
0«6A*ftJc*3^Si:I^DS^-C*>a. ^Lt, *«B 
101 ^D»»7«iI*>»c^«B101 0>JMP#BBte£;h, 
£ c rtEB103 ^»PffR»T«il*>l-rt«B103 0) 

JfrawtTiMLS. tt«B101 ^£PJi^/^@103 0<££P 

[0 0 2 4 ] ±E«A»f^©#«:|»^*5tt5»««PllBo 

JHB;MI&*r4fJ\ rtJBBJMP*: 4 *«B» 
iPii6.5 8>i4?K l«^!7-^Oj|(|ABf*B»IUltt8f> 
£4 9, fc*©*A*ttJ:0fc4.5 f«H< 4*. 
[0 0 2 5 ] CCOlA^T'fi, F*]^®103 CO^Qf^M^ 
fcWWfc^HBIOI o»a«rBH*ftUTVN4vMtix4r i b. 
F^®103 (DAlMMtt«itK^<. BP^s «x.tf1.5 
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8>«igLrt:*:#fc:*W§B101 ^#£P£rllf]#rf 5 OT\ f*i 
«B103 ^1SA«$#*< 4 0, i*-WBAfc4 

[0 0 2 6] 4*5, m 2 (OmAJj&Zft ^tz t $ 

/^B103 ©flBA«SMR<4ofc!K i*-SJSAfc:4ofc 

103 ^m»M<*S:, JMHB101 Z>aD8ft&8*£ J: 9 1 
*Mi f*J^B103 o»Djf&0H*&fjU 

70 0.5 «MKBUfci*l^*IB101 o»»d*BIIJ*S*bS« 

X. S2w«A*SiniMv^ H«A^j£ 
J: 5M41.5 #M<4oTV>5o 
[0 0 2 7] 

tt!7-^ort^J||BfcttAfeff5i««lttl«A*ft3&s, 
«B*r*l*L4#fc*rrt«B*r*AU Rv*-WMIB 
£j&ALT^£tf>l£*fU *»W©iB»tt«IA*«fe-e 
^-JBBOjKAI-iSitSfta-t-rt-JBBOJISAttO^ 
2/5 B»S££I^H»KfT5 0>-C\ ttAB#M#;Mifc:«tf"e 

[HB0ffi¥4K9U 

Ml] **Wo*«fe«:jiai-6wi:* s -e#6iBJH*J« 
AS«o-*lfc«oK»jEBKWHt?*>S B 

[ei 2] ^awo^atiMM-*:: t&x% z^mmm 

[El 3] m 1 l:^rtil«A^S!:J:oy-^^ l 
<0«iA*fe^>^^^^-Y- h 
319 [El 4] Hll^i"i«««ttA««^J:5!7-^0»2 

[EI 5] [§!lti^-rS^»«iASSi-J;S!7-^om3 

oftAsa©*^ A*-*- h 

[1216] ^flM^A^^^^f-t- ht'fo 

[»*OB«] 

10 ^HBS8A = -f/u 
20 rtJ^BJEAa-f 

100 y—t 

40 101 MiE 

103 Psmm 

L, r 
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